Introduction {#sec1-1}
============

**What is new?**

Rosacea is a chronic inflammatory skin disease with a not completely understood pathophysiology.

The pathophysiology of rosacea is not completely understood, and this complicates the treatment of the disease. Several pathogenic mechanisms have been proposed, such as vascular alterations, influence of the weather, dermal matrix degeneration, chemicals and ingested agents, anomalies of the pilosebaceous unit, immunological alterations, reactive oxygen species and bacterial and parasitic agents.\[[@ref1]--[@ref6]\] Among these, the relationship with the presence of the mite *Demodex folliculorum* is one of the most intriguing. Because of that, the aim of this study was to determine whether the presence of *D. folliculorum* in skin biopsies is associated with the diagnosis of rosacea. This study is very important because it provides information from a mestizo population that could support the idea of including an acaricide therapy for the treatment of rosacea and may improve the quality of life of these patients.

Materials and Methods {#sec1-2}
=====================

The cases were all the skin biopsies diagnosed clinically as rosacea and received by the Dermatopathology Service of Mexico\'s General Hospital O.D. between 1975 and 2010. Since in our service we do not have biopsies of healthy skin, the controls were facial skin biopsies that were not diagnosed as rosacea in the same time frame. All the cases were studied and the same amount of controls were randomly selected. For randomization, all the biopsy numbers of the patients that fulfilled the selection criteria for controls were placed inside a bag and they were selected by a lottery. We excluded from the case group all the biopsies that had a clinical diagnosis of rosacea but a contradictory histology or a different histological diagnosis and all the biopsies where the paraffin-embedded tissue could not be found in the archives. We excluded from the control group all skin biopsies that did not have definitive histopathologic diagnosis, that were not from facial skin, that had a diagnosis that could be confounded clinically with rosacea (such as demodicosis, acne, acne--rosacea, rosacea-like syndrome, steroid-induced rosacea, acneiform folliculitis or pseudofolliculitis of the beard), and that did not have paraffin-embedded tissue in the archives. Biopsies in which the paraffin block did not contain tissue or was destroyed in the process of obtaining new slides were excluded from the study \[[Figure 1](#F1){ref-type="fig"}\].

![Flow diagram for selection criteria](IJD-58-157b-g001){#F1}

Among the studied variables, we can mention sex, age and histopathologic diagnosis (rosacea or different from rosacea). We also studied the presence and the density of the infestation by *D. folliculorum*. The presence of *D. folliculorum* was defined as the appearance of at least one mite in the hematoxylin and eosin-stained slides. The density of *D. folliculorum* was defined as the average number of mites found in 10 high-power fields.

From the selected paraffin blocks, we obtained five hematoxylin and eosin-stained slides at the dermatopathology laboratory. The technicians randomly gave new numbers to each case and only they knew by that time which slides were from the case or the control group. Every slide was analyzed simultaneously by both researchers (one certified dermatopathologist and one dermatopathology resident) at high-power (×400) with a conventional dual head light microscope (Carl Zeiss, Jena, Germany) in order to determine the presence and the density of the mite. All decisions were made by consensus. The statistical analysis was performed with the informatic program Epi Info v. 3.4.3 ©, and we determined the absolute and relative (percentage) frequencies for each variable. The mean and standard deviation were calculated for age. The odds ratio (OR) for the diagnosis of rosacea when Demodex was present in the histopathology was calculated. The statistical significance was determined by the Chi square test (presence of *D. folliculorum*) and the Independent Student *t*-test (density of *D. folliculorum*).

Because the study only involved paraffin blocks and slides that were prepared from skin biopsies that were obtained in the past, we did not perform diagnostic or therapeutic interventions on any patient that could compromise their integrity or could harm them physically or morally. We respected the principles of the Helsinki Declaration of 1975 with the modifications of 1993 and The Mexican General Health Law.

Results {#sec1-3}
=======

We studied 30 biopsies from patients with rosacea and 30 controls. Sixty percent of the studied biopsies were from female patients in both groups. The mean age of the patients of the rosacea group was 43.27 ± 14.85 years, while in the control group it was 46 ± 16.4 years (*P* = 0.5014). The diagnoses of the controls were diverse \[[Table 1](#T1){ref-type="table"}\]. *D. folliculorum* was found in 80% of the rosacea biopsies and only in 30% of the control biopsies \[[Table 2](#T2){ref-type="table"}\]. *D. folliculorum* was found inside the hair follicles in all the positive biopsies \[Figures [2](#F2){ref-type="fig"} and [3](#F3){ref-type="fig"}\]. The OR was 9.33 (95% confidence interval \[CI\]: 2.85--30.60; *P* = 0.0001). The mean infestation density by *D. folliculorum* was higher in the group of patients with rosacea than in the control group \[[Table 3](#T3){ref-type="table"}\]. The difference between these means was statistically significant (*P* = 0.0046).

###### 

Diagnoses of the biopsies of the control group
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###### 

Distribution of *Demodex folliculorum* in skin biopsies of patients with or without rosacea
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![Demodex mites inside a hair follicle (black arrow)](IJD-58-157b-g004){#F2}

![Demodex mite: The legs are visible (black arrow)](IJD-58-157b-g005){#F3}

###### 

Density of *Demodex folliculorum* in skin biopsies of patients with or without rosacea
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Discussion {#sec1-4}
==========

Rosacea is a chronic inflammatory skin disease that is characterized by transient or persistent centrofacial erythema, telangiectasias and, commonly, by papules and pustules.\[[@ref1]\] In our study, rosacea affected women more often than men. The male to female ratio was 2:3. This is very similar to the results of a Swedish study that found a male to female ratio of 1:3.\[[@ref7]-[@ref8]\] The disease affects mainly young and middle-aged adults, but it can also affect children.\[[@ref2][@ref8]\] Because the face is usually affected, the quality of life of the patients is usually affected.\[[@ref1][@ref9]\]

The etiology of rosacea remains obscure. *Demodex* spp. seem to play an important role in the patophysiology of rosacea. Two different *Demodex* species have been found in humans: *D. folliculorum* and *D. brevis*.\[[@ref10]--[@ref14]\] *Demodex* spp. could participate in the pathogeny of rosacea by several mechanisms such as causing direct damage to the follicular epithelia, by increased mite density, by obstruction of the hair follicle or the sebaceous duct, by generating foreign body reactions, by inducing host hypersensitivity reactions and by acting as vectors for bacteria (*Staphylococcus albus* and *Bacillus oleronius*).\[[@ref1][@ref5][@ref10][@ref13][@ref15]--[@ref24]\]

In our study, *D. folliculorum* was found in 80% of rosacea biopsies and in only 30% of control biopsies. The fact that the percentage of mite infestation was higher in the rosacea group had also been reported by other studies. In a case--control study of papulo-pustular rosacea patients, *D. folliculorum* was found in 90.2% of the cases and only in 11.9% of the controls.\[[@ref18]\] In another case--control study, Demodex spp. was found in 38.6% of rosacea biopsies, while it was found only in 21.3% of discoid lupus biopsies and in 10.6% of actinic lichen planus biopsies.\[[@ref8]\]

The OR for finding *D. folliculorum* in the biopsies of rosacea patients (cases) was 9.33 (95% CI: 2.85-30.60; *P* = 0.0001) when compared with biopsies of patients that did not suffer from the disease (controls). This OR is very similar to the one calculated in a meta-analysis of 28,527 patients from 48 studies published in English and Chinese from 10 countries. In this meta-analysis, a significant relationship between Demodex infestation and the development of rosacea was found (OR = 7.57).\[[@ref17]\] In a previously mentioned case--control study, the risk for the detection of *Demodex* spp. in a rosacea biopsy was higher than in discoid lupus biopsies (OR = 2.3) and in actinic lichen planus biopsies (OR = 5.2).\[[@ref8]\]

Several studies have shown that there is an increased density of Demodex mites in the skin of rosacea patients.\[[@ref5][@ref8][@ref13][@ref16]--[@ref19]\] It has been proposed that a density above 5 mites/cm^2^ increases the pathogenic potential of *Demodex* spp.\[[@ref13][@ref20]\] The mean density of infestation in our study was 1.908 mites per 10 high-power fields among patients with rosacea and 0.718 mites per 10 high-power fields among controls. These results are in accordance with other studies that have shown a higher density of mite infestation among rosacea patients. In a case--control study of papulo-pustular rosacea patients, the main *D. folliculorum* density was 2.03 mites per visual field in the case group and 0.16 mites in the control group.\[[@ref18]\] In another case--control study, the mean mite count determined by superficial skin biopsy was 49.8 in the rosacea group and 10.8 in the control group.\[[@ref19]\] The fact that, in our study, we found a lower infestation density could be explained, at least in part, by the technique used for mite detection. In our study, we worked with the mites present in paraffin-embedded tissue, while the other studies used the material expressed from hair follicles\[[@ref18]\] or superficial skin biopsy.\[[@ref19]\] It has been demonstrated that superficial skin biopsy is a technique with a higher mite recovery rate than conventional biopsy, but it cannot be used to study biopsies that have already been paraffin-embedded.

Taking all together, we can conclude that at least among the studied population, the presence of *D. folliculorum* in the skin and the higher infestation densities could favor the development of rosacea. This information is particularly useful for countries with mestizo populations, like countries from Latin America, because most of the previously available information was obtained on white populations.
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**What is new?**In our mestizo population, the presence of **D. folliculorum** in the skin and the higher infestation seem to be related with rosacea.
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